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Optimization of imaging parameters in a clinical MRl examination requires basic understanding of the MRI
pulse sequence and of the signals acquired by the sequence. We created a graphiGll tool toaid the optimization
in clinicalsettlngS that could easily produce simulated signalintensities according to various changes in imaglng




























Low Angle Shot (FLASH) , Balanced Steady State
/Free Precession (SSFP) , Magnetization-Prepared





















































































































































































































な撮像条件として, TR, etl, TIなどのパラメ-
level
vlrLdoyl
lnverslon tJne. T) lrrls)
rtpetJtlBn tlme. TR (ns)
e仙o tJrTle. TE 【ns)
JrlterVal ot 2 FEE 180 pLJJses, T■ 【rTIS)
e亡h〇･tT)n 一ength, etl
叩tholoolcal Ussuc. protort deIISlty
PJtholo91q=JssLJe, Tl lnsJ































































1- amtx(1 I(1 +莞-)e-A)















1) Haacke, E.M., Brown, R.W, Thompson, M.R., Ven-
katesan, R. : Magnetic Resonance lmaglng : Physical
Principles and Sequence Design, 1st ed., Wiley-Liss,
New York, 1999
2) Kneeland, J.B., Knowles, R.J., Cal1ill, lrr. : Multトsec-
tion multi-echo pulse magnetic resonance techniques :
optimization in a clinicalsetting, Radiology, 155, 1591
162, 1985
3) McVeigh, E.R., Henkelman, R.M., Bronskill, M.J. : Op-
timization of suⅣey protocols for MRI, Magn. Reson.
Med., 13, 177-191, 1990
4) Epstein, F.ll., Mugler, 3rd, J.P., Brookeman, J.R. : Op-
timization of parameter values for complex pulse se-
quences by simulated annealing : application to 3D
臨床MRI撮像条件最適化援助ツールの開発
MP-RAGE imaging of the brain, Magn. Reson. Med.,
31, 164-177, 1994
5) Mugler, 3rd, I.R, Brookeman, J.R. : Three-dimensional
magnetization-prepared rapid gradient-echo imaglng
(3D MP RAGE), Magn. Reson. Med" 15, 152-157,
1990
6) Tamura, H., Yanagawa, I" Hikichi, T., Matsumoto, K.,
Takahashi, S" Sakamoto, K. : Tl measurementswith
clinicalMR units, Tohoku J. Exp. Med., 175, 2491267,
1995
7) Meara, S.J., Barker, G.J. : Evolution oE the longitudinal
magnetization for pulse sequences uslng a fast spln-
echo readout : application to fluid-attenuated inver-
sion-recovery and double inversion-recovery sequenc-
es, Magn. Reson. Med., 54, 241-245, 2005
8) Schefner. K., Lehnhardt, S. : Principles and applica-
tions of balanced SSFP techniques, Eur. Radio1., 13,
2409-2418, 2003
9) Haase, A. : Snapshot FLASH MRI. Applications to Tl,
T2, and chemical-shift imaging, Magm. Resom. Med.,
13, 77-89, 1990
10) Whittall, K.P., MacKay, A.L., Graeb, D.A., Nugent,
R.A., Li, D.冗., Fbty, D.W. : In vivo measurement of T2
distributions and water contents in normal human
brain, Magn. Reson. Med., 37, 34143, 1997
ll) wansapura,J.F!, llolland, S.K., Dunn, R.S., Ball, WS.Jr. :
NMR relaxation times in the human brain at 3.0 tesla,
J. Magn. Reson. Imaging, 9, 531-538, 1999
12) Gelman, N., Ewing, J.R., GorellJ.M., Spickler, E.M.,
Solomon, E.G. : InterreglOnal variation of longitudinal
relaxation rates in human brain at 3.0 T : relation to
estimated iron and water contents, Magm. Reson.
Med., 45, 7ト79′2001
13) Stanisz, G.J., Odrobina, E.E., Pun, J., Escaravage, M.,
Graham, SJ., Bronskill, MJ., Henkelman, R.M. : Tl,
T2 relaxation and magnetization transfer in tissue at
3T: Magn. Reson. Med., 54, 507-512, 2005
14) Knight, R.A., Dereski, M.0., Helpern, ∫.A., Ordidge,
R.J., Chopp, M. : Magnetic resonance imaging assess-
ment of evolving focal cerebral ischemia. Comparison
with histopathology ln rats, Stroke, 25, 1252-1261,
1994
15) Schwarcz, A., Ursprung, Z., Berente, Z., Bogner, P.,
Kotek, G., MeriC, P" Gillet, ち., Beloeil, J.C., D6czi,
T : In vivo brain edema classification : New insight
offered by large b-value dihsion-weighted MR imag-
ngJ  Magn. Res n. Imaging, 25, 26131, 2007
16) Chabert, S., Scifo, ll : Diffusion signalinmagnetic res-
onance imaglng : Ongln and interpretation in neurosci-
ences, Biol. Res., 40, 385-400, 2007
17) Tamura, H., Kurihara, N., Machida, Y, Nishino, A., Shi-
mosegaw , E. : How does water diffusion in human
white mat r change followlmg ischemic stroke?,
Magn. Reson. Med. Sci., 8, 1211134, 2009
18) Dem…, ∫.K" Rutt, B.氏., Clarke, S.E. : Carotid plaque
characterization by magnetic resonance imaglng :
review of the literature, Tわp. Magn. Reson. Imaglng,
12, 205-217, 2001
19) Morriset , J., Vick  W., Sharma, R., Lawrie. G., Rear-
don, M., Ezell, E., Schwartz, J., Hunter, G., Gorenstein,
D∴ Discrimination of components in atherosclerotic
plaques from human carotid endarterectomy speci一
mens by magnetic resonance imaglng eX Vivo, Magn.
Reson. Imaglng, 21, 465-474, 2003
20) Pessanha, B.S., Potter, K., Kolodgie, ED., Farb, A., Ku-
tys, R., Mont, E.K , Burke, A.P, 0'leary, T.J., Virmani.
R∴ Characterization of intimal changes in coronary
artery specimenswith MRmicroscopy, Radiology, 241,
107-115, 2006
21) Q ao, Y., Ronen, I., Viereck, J., Ruberg, F:L Hamilton,
J.A. : Identi丘cation f atherosclerotic lipid deposits by
diffusion-weighted imaglng, Arterioscler. Thromb.
Vasc. Bio1., 27, 1440-1446, 2007
22) Tamura, H. : http://www.nidi.ned.tohoku.acjp/web
MathematicaMRI_Notes/, 20 1 0
23) Turner, RりOros-Peusquens, A.M., Romanzetti, S.,
Zilles, K., Shah, NJ. : Optimised in vivo visualisation
of cortical structur s in the human brain at 3 T using
IR-TSE, Magn. Reson. Imaging, 26, 935-942, 2008
-123-
